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Extensible Business Reporting Language (XBRL): Describes business reporting
information in an XML format, for exchange, and comparison [XBRL SPEC].
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XBRL — Example

AT

-Generation EDGAR System » Company Search » Current Page

Print Document “View Excel Document

Cover

Document and Entity
Information

Financial Statements

Consolidated Balance Sheet

Consolidated Balance Sheet
{Parenthetical)

Consolidated Statement of
Operations

Consolidated Statement of
Comprehensive Income

Consolidated Statement of
Changes in Equity

Consolidated Balance Sheet (USD §)
In Millions, unless otherwise specified

ASSETS

Cash and cash equivalents £4019
Restricted cash for litigation settlement 340
;;?r\eill'l::nt securities available-for-sale, at 5 549
Accounts receivabile 995
Settlement due from customers 1,476
Restricted security deposits held for 913
customers

Prepaid expenses and other current 550
assels

Deferred income taxes 304
Total Current Assets 11,342

Mar. 31, 2014 Dec. 31, 2013

Karlsruhe Institute of Technology

® Mastercard
® 11.34BUSD
® Total Current Assets
B Q12014

£3599
723

2,696

1,351

911

47

10,950 http://www.sec.gov/edgar/

Property, plant and equipment, net of

searchedgar/webusers.htm

5
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XBRL — Example AT

Karlsruhe Institute of Technology

® Mastercard
® 11.34BUSD
® Total Current Assets
B Q12014

SEC Home » Search the Next-Generation EDGAR System » Company Search » Current Page

Print Document “View Excel Document

Cover Consolidated Balance Sheet (USD §)
In Millions, unless otherwise specified —E L R
Document and Entity ASSETS
Information Cash and cash equivalents $4.019 $ 3,599
Financial Statements Restricted cash for litigation settlement 340 23
Inwestment securities available-for-sale, at
Consolidated Balance Sheet |  toi value 2,543 2,696
Consclidated Balance Sheet Accounts receivable 995 966
{Parenthetical) Settlement due from customers 1,476 1,351
Restricted ity deposits held f
Consolidated Statement of ' Security s 93 211
) customers
Operations .
. Prepaid expenses and other current 550 471
Consolidated Statement of assets
Comprehensive Income Deferred income taxes 304 233
Gonsoldated Statementof | | Total Current Assets 11342 | 10950 http://www.sec.gov/edqgar/
Changes in Equity Property, plant and equipment, net of
searchedgar/webusers.htm
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XBRL — Example

AT

View Filing Data

SEC Home » Search the Next-Generation EDGAR System » Company Search

MASTERCARD INC (Filer) CIK: 0001141391

Print Document “View Excel Document

» Currernt Page

Karlsruhe Institute of Technology

® Mastercard
® 11.34B USD
® Total Current Assets
® Q12014

® U.S. Securities and
Exchange publishes
balance sheets of
8,000 U.S. companies

£3599
723

2,696

1,351

911

47

10,950

http://www.sec.gov/edgar/

Cover Consclidated Balance Sheet (USD §)
In Millions, unless otherwise specified "2 o1+ 2014 Dec. 31, 2013
Document and Entity ASSETS
Information Cash and cash equivalents $4019
Financial Statements Restricted cash for litigation settlement 340
Investment securities available-for-sale, at
Conzolidated Balance Sheet fair value 2,543
Consclidated Balance Sheet Accounts receivable 995
{Parenthetical) Settlement due from customers 1,476
Restricted ity deposits held fi
Consolidated Statement of ' security s 013
. customers
Operations
Prepaid expenses and other current 550
Consolidated Statement of assets
Comprehensive Income Deferred income taxes 304
Consolidated Statement of Total Current Assets 11,342
Changes in Equity Property, plant and equipment, net of

searchedqgar/webusers.htm
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XBRL — Data Model

¥BRL Instance

Context

+Is5Uer
+5tart date
+End date

Fact

+Value
+Decimal
+Unit

XBRL Taxonomy

AT

Karlsruhe Institute of Technology

Labels

References

Formulas

Concept

Footnotes

+Comments
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Mechanics in Financial Analysis

XBRL — Challenges to Data Integration
Financial Information Observation System (FIOS)
FIOS in the XBRL Challenge

Benefits of Semantics

FIOS Competitors
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XBRL — Challenges to Data Integration ST

Analysts

Karlsruhe Institute of Technology

Data Sources
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XBRL — Challenges to Data Integration —
(]_) Analysts

HTTP GET/Ajax

Problem:

No globally accepted
schema for flnance data

f?

Example: 4
Balance sheets from SEC
Stock Market values from

HTML

Yahoo! Finance XBRL
Number of employees from
oy - : Edgar Flnance

Wikipedia Data Sources

Institute of Applied Informatics and
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XBRL — Challenges to Data Integration —
(2) Analysts

Problem: ‘ ‘ ‘

HTTP GET/Ajax

Different taxonomies per
branch, country, version

No alignment of taxonomies 7

Example:
Total Assets from
US-GAAP 2009, 2011

XBRL HTML

SEC Yahoo|

Data Sources
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XBRL — Challenges to Data Integration —
(3) Analysts

Problem: ‘ ‘ ‘

HTTP GET/Ajax

Missing unique identifiers
for companies

Example: 7

Earnings per Share vs.
Price per Share

XBRL HTML

1141391 / MA / Mastercard
Edgar Flnance

Data Sources

13 27 May 2014  B. Kampgen et al., Linked Data for Financial Data Integration Institute of Applied Informatics and
Formal Description Methods (AIFB)



Outline AT

eeeeeeeeeeeeeeeeeeeeeeeeeeeeee

Mechanics in Financial Analysis

XBRL — Challenges to Data Integration

Financial Information Observation System (FIOS)
FIOS in the XBRL Challenge

Benefits of Semantics

FIOS Competitors
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Financial Information Observation ﬂ(IT
System (FIOS) Analysts  ESUWRE,

HTTP GET/Ajax

® Online Analysis
components

f?

B Offline ETL
components

XBRL CSV HTML

SEC Yahoo! " :

Data Sources

fios — Gaelic ,Knowledge*
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FIOS — How to find relevant ﬂ(IT
iInformation? Analysts ~ ='WHEE

HTTP GET/Ajax

Yahoo Daily Stock Market Table (2010-12-01)

SEC Balance Sheet (Q3 2011)

' Wikipedia Mastercard
Yahoo Mastercard (MA) \den{mca’(\of‘ ACqUiSition
SEC Mastercard (1193125) XBRL CSV HTML

Yahoo!
Finance

SEC Yahoo! SEC

Wikipedia

Wikipedia

Edgar Finance Edgar

Data Sources
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FIOS — How to find relevant ﬂ(IT
iInformation? Analysts ~ ='WHEE

HTTP GET/Ajax
'yahoo:archive/ MA/2010-12-01#ds
edgar:archive/1141391/1193125-11-207804+#ds
' dbpedia:Mastercard
yahoo:ticker/MA#id \dem‘\ﬂca{‘on ACQUiSition
edgar:cik/1141391#id XBRL CSV HTML

Yahoo!
Finance

SEC Yahoo! SEC

Wikipedia

Wikipedia

Edgar Finance Edgar

Data Sources
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FIOS — How to find relevant ﬂ(IT
iInformation? Analysts ~ ='WHEE

HTTP GET/Ajax

?yahoo:archive/ MA/2010-12-01#ds

? edgar:archiye/1141391/1193125-11-207804#ds

rcard

gentification g Acquisitio,

edgar:cik/1141391#id XBRL CSV HTML

dbpedia:Maste

yahoo:ticker/MA#id

Yahoo!
Finance

SEC Yahoo! SEC

Wikipedia

Wikipedia

Edgar Finance Edgar

Data Sources

18 27 May 2014  B. Kampgen et al., Linked Data for Financial Data Integration Institute of Applied Informatics and
Formal Description Methods (AIFB)



FIOS — How to find relevant ﬂ(IT
iInformation? Analysts ~ ='WHEE

HTTP GET/Ajax

?yahoo:archive/ MA/2010-12-01#ds

edgarfarchiye/1141391/1193125-11-207804#ds

s

yahoo:ticker/MA#id

rcard

gentification g Acquisitio,

edgar:cik/1141391#id XBRL CSV HTML

SEC Yahoo! e SEC Yahoo! g
: Wikipedia
Edgar Finance Wikipedia Edgar Finance

Data Sources
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FIOS — How to describe
AT

finance data? Analysts == WHE &
SEC Balance Sheet

(1193125-11-207804)

gbdataSet

HTTP GET/Ajax
factl

lue

N\ode\““g Linking

e entificatiol g Acquisitio

XBRL CSV HTML

Yahoo!
Finance

SEC

Wikipedia

Edgar

Data Sources
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FIOS — How to describe
AT

finance data? Analysts == WHE &
SEC Balance Sheet

Assets (1193125-11-207804)

HTTP GET/Ajax
1141391

N\ode\““g Linking

e entification g ACquisitio,

XBRL CSV HTML

Yahoo!
Finance

SEC

Wikipedia

Edgar

Data Sources
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FIOS — How to describe
AT

finance data? Analysts == WHE &
SEC Balance Sheet

Assets (1193125-11-207804)

HTTP GET/Ajax
1141391

MA . :
N\Ode\\\ng Li Nk [ng

e entification g ACquisitio,

XBRL CSV HTML

Yahoo!
Finance

SEC

Wikipedia

Closing
Price

Edgar

Data Sources
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FIOS — How to describe
finance data? Analysts AT

SEC Balance Sheet
Assets (1193125-11-207804)

HTTP GET/Ajax
1141391

.1
Equivalence
i Links
|

Mode\\\“g Linking

\gentificatio’ Acquisitio,

XBRL CSV HTML

SEC Yahoo!

Closing Finance

Price

Wikipedi
e ikipedia

Data Sources
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FIOS — How to consider
AT

equivalence? Analysts ~ =IWER
edgar:cik/1141391#id
el HTTP GET/Ajax

Triple Store

Prep"ocess Loaqg
N\Ode\“ng Linking
e entification g ACquisitio,

XBRL CSV HTML

dbpedia:Mastercard

Yahoo!
Finance

SEC

Wikipedia

Edgar

Data Sources
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FIOS — How to consider
AT

equivalence? Analysts =W E
edgar:cik/1141391#id
el HTTP GET/Ajax

dbpedia:Mastercard 2
N ? PreproCeg Load
Modelind Link,ng

* Eﬂtlty e ~ation AC —
. tifica Quisit
Consolidation \det on
[Hogan 2011] XBRL CSV HTML
« considering fios:Mastercard
i |
properties SEC Yahoo. Wikipedia
« adding Edgar Finance
normalisation Data Sources
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Financial Information Observation
AT

System (FIOS) Analysts  ESUWRE,
H&I’/Ajax
® Online Analysis
components
Preprocesy Loag
B Offline ETL \odeling Linking
components I

XBRL CSV HTML

|
vahoo! I \uivinedia
Finance

Data Sources

SEC
Edgar
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FIOS — How to allow analyses over ST
finance data in RDF? Analysts =L WAE,

How to make analysts trust the data?

Shneiderman's HTTP GET/Ajax

Information Seeking Mantra
® Overview first

® Zoom and filter Triple Store

® Details on demand Preprocess Loaqg
Modelind Linking
e entification g Acquisitio,

XBRL CSV HTML

Yahoo!
Finance

SEC

Wikipedia

Edgar

Data Sources
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FIOS - Overview First
AT

Analysts

Karlsruhe Institute of Technology

B Total Assets for
MASTERCARD INC HTTP GET/Ajax

SPARQL
templates

11716413100.0 I
| | MASTERCARD INC
10287169800.0

8857924500.0 -

7428679200.0

5999433900.0

2008/10/28 2010/02/08

2010/07 /14 20101217 2011/053/22 2011/10/25

2009/04/02

2009/09/03

2012/03/29 2012/09/M

28

1al 00!

Wikipedia

Finance

Data Sources
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FIOS - Overview First
AT

Analysts

Karlsruhe Institute of Technology

B Total Assets for
MASTERCARD INC HTTP GET/Ajax

SPARQL
templates

11716413100.0 I
| | MASTERCARD INC
10287169800.0

8857924500.0 -

7428679200.0

5999433900.0

2008/10/28 2010/02/08

2010/07 /14 20101217 2011/053/22 2011/10/25

2009/04/02

2009/09/03

2012/03/29 2012/09/M

29

1al 00!

Wikipedia

Finance

Data Sources
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FIOS -

Zoom and Filter

r
Cubes

FIOS 2.0 Data Cube

Dimensions

w |7 Date

w | 7 Issuer
® 5IC Level

[ Segment
w |7 subject

Measures

w | 7 Measures
® Obs value

30 27 May 2014

2 H  » w

hi

CHEE:

Columns | Company Level & Q |
Rows | Date 4 2|
Filter | Subject # @ |
Date MASTERCARD INC
2008-12-31 6.475B40E9
2009-09-30 6.93934BE9
2009-12-31 7.47E9
2010-03-31 7.286E9
2010-06-30 7.432E9
2010-09-30 8.166E9
2010-12-31 8.837E9
2011-03-31 8.502E9
2011-06-30 9.025E9

2011-12-31

1.0693E10

B. Kdmpgen et al., Linked Data for Financial Data Integration

AT

Karlsruhe Institute of Technology

Analysts

HTTP GET/Ajax

SPARQL OLAP
templates Interface

Triple Store

Preprocess Load

Mode\\\“g Linking

\gentificatio’ Acquisitio,

HTML

XBRL CSV

Yahoo!
Finance

SEC

Wikipedi
e ikipedia

Data Sources
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FIOS -

Zoom and Filter

r
Cubes

FIOS 2.0 Data Cube

Dimensions

w |7 Date

w | 7 Issuer
® 5IC Level

[ Segment
w |7 subject

Measures

w | 7 Measures
® Obs value

31 27 May 2014

2 H  » w

hi

CHEE:

Columns | Company Level & Q |
Rows | Date 4 2|
Filter | Subject # @ |
Date MASTERCARD INC
2008-12-31 6.475B40E9
2009-09-30 6.93934BE9
2009-12-31 7.47E9
2010-03-31 7.286E9
2010-06-30 7.432E9
2010-09-30 8.166E9
2010-12-31 8.837E9
2011-03-31 8.502E9
2011-06-30 9.025E9

2011-12-31

1.0693E10

B. Kdmpgen et al., Linked Data for Financial Data Integration

AT

Karlsruhe Institute of Technology

Analysts

HTTP GET/Ajax

SPARQL OLAP
templates Interface

Triple Store

Preprocess Load

Mode\\\“g Linking

\gentificatio’ Acquisitio,

XBRL CSV HTML

Yahoo!
Finance

SEC

Wikipedi
e ikipedia

Data Sources
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FIOS — Details on demand Analysts ﬂ("‘

HTTP GET/Ajax
SPARQL OLAP LD

templates Interface Browser

Anonymous Resource #285

Property Value
gb:dataSet m <http://public.b-kaempgen.de:8080/pubby/archive/1141391/0001141391-12-000006°%
dcterms:date m 2011-12-31 (xsd:date)
7:issuer ® <http://public.b-kaempgen.de:8080/pubby/cik/1141391%23id>
sdmx-measure:obsValue ®m 10693000000 (xsd:double)
is rdfs:seeAlso of ® <http://public.b-kaempgen.de:8080/pubby/archive/1141391/0001141391-12-000006%
7:segment ® 0001141391 2011-12-31
?:subject m <http://public.b-kaempgen.de:8080/pubby/vocab/us-gaap-2011-01-31%23Assets>
rdf:type ® gb:Observation

Yahoo! L

: Wikipedia
Finance
Data Sources
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FIOS — Details on demand Analysts ﬂ("‘

HTTP GET/Ajax
SPARQL OLAP LD

templates Interface Browser

Anonymous Resource #285

Property

gb:dataSet
dcterms:date

7:issuer
sdmx-measure:obsValue
is rdfs:seeAlso of

Value
m <http://public.b-kaempgen.de:8080/pubby/archive/1141391/0001141391-12-000006°
m 2011-12-31 (xsd:date)
® <http://public.b-kaempgen.de:8080/pubby/cik/1141391%23id>

l|10693000000 (xsd:double) I
®m <http://public.b-kaempgen.de:8080/pubby/archive/1141391/0001141391-12-000006%

7:segment ® 0001141391 2011-12-31
?:subject m <http://public.b-kaempgen.de:8080/pubby/vocab/us-gaap-2011-01-31%23Assets>
rdf:type ® gb:Observation

Yahoo! e

: Wikipedia
Finance
Data Sources
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FIOS in the XBRL Challenge — Setup _\ﬁ(IT

® XBRL Challenge

® 64 companies (finance, insurance and real estate)
® 3,781 financial concepts
® On average ETL components took 25min

B Setup
B 2673.330 MHz CPU and 1GB memory

[FIOS] http://fios.linked-data-cubes.org/FIOS 2 0/Queries/
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FIOS in the XBRL Challenge —

Implementation Analysts ﬂ("‘
Saiku+olap4ld
SPARK HTTP GET/Ajax PUbby
SPARQL OLAP LD
Open Virtuoso templates Interface Browser

Triple Store SPARQL 1.1

Preproces® Load fios-etl.jar

Modeling Linking Mapping tables
(e.g., Ticker-to-CIK)

RDF Data Cube
Vocabulary, SKOS...

Edgar Wrapper

Yahoo! Finance Wrap HTML

XBRL LDSpider

SEC Yahoo!

DBpedia / Freebase Edgar Finance B VWkipedia RSS Feed

with new filings

Data Sources
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FIOS in the XBRL Challenge —

Implementation Analysts ﬂ("‘
Saiku+olap4ld
SPARK HTTP GET/Ajax PUbby
SPARQL OLAP LD
Open Virtuoso templates Interface Browser

Triple Store SPARQL 1.1

Prepfocess Loaq [fios-etl.jar]

Modeling Linking Mapping tables
(e.g., Ticker-to-CIK)

RDF Data Cube
Vocabulary, SKOS...

[Edgar Wrapper]

[Yahoo! Finance Wrap] HTML

XBRL LDSpider

SEC Yahoo!

DBpedia / Freebase Edgar Finance W VWkipedia RSS Feed

with new filings

Data Sources
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Benefits of Semantics ﬂ(IT

Karlsruhe Institute of Technology

1) Identification & Acquisition Modular access mechanisms
2) Modelling & Linking Unified schema, vocabularies (QB/OWL)
3) Preprocessing & Loading Well-defined equivalence semantics
4) Analysis SPARQL 1.1, linking between interfaces
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Benefits of Semantics ﬂ(IT

Karlsruhe Institute of Technology

1) Identification & Acquisition Modular access mechanisms
2) Modelling & Linking Unified schema, vocabularies (QB/OWL)
3) Preprocessing & Loading Well-defined equivalence semantics
4) Analysis SPARQL 1.1, linking between interfaces
7977
[ ] http://public.b-kaempgen.de:B080/vocab./us-gaap-2009-01-31#EarningsPerShareBasic

http://public.b-kaempgen.de:8080/vocab /stock#0pen

http://public.b-kaempgen.de:8080/vocab/us-gaap-2011-01-31#EarningsPerShareBasic

217.5 1
86.4 -
. . 5H———8 —_———T— " - ¥
44,7
2008/07/23 2009,/01/06 2009/06/23 2000/12/07 2010/03/23 2010/11/07 2011/04/23 201110407 2012/03/23 2012709/ 0¢
Earnings per Share versus Price per share for MASTERCARD INC
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Benefits of Semantics ﬂ(IT

Karlsruhe Institute of Technology

1) Identification & Acquisition Modular access mechanisms
2) Modelling & Linking Unified schema, vocabularies (QB/OWL)
3) Preprocessing & Loading Well-defined equivalence semantics
4) Analysis SPARQL 1.1, linking between interfaces
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Benefits of Semantics ﬂ(IT

1) Identification & Acquisition Modular access mechanisms

2) Modelling & Linking Unified schema, vocabularies (QB/OWL)
3) Preprocessing & Loading Well-defined equivalence semantics

4) Analysis SPARQL 1.1, linking between interfaces

® Opportunity: Continuously adding new sources

Challenge

43

Seamless integration of interfaces  Aggregated / densely displayed entities
and (new) data

Increase quality with new data Ticker-CIK mapping evolves over time

Scale with new data Analytical queries over many facts,
Regularly loading of data
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FIOS Competitors ﬂ("‘

Work\Source XBRL Stock Background

Quotes Info

Calcbench / ++ - - Robustness, Search,
Sector3 Update intervals, Excel

Integration
BIXL/ + - + Semi-structured
Midas sources, multi-linguality

FIOS + + + Integration of structured
data sources
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® XBRL promising for Finance and SW people
® SW ready to help analysts with mechanics
® Opportunity to continuously add data sources
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Thanks!

Benefit ofSemantics

Modular access mechanisms

Unified schema, vocabularies

Well-defined equivalence semantics

SPARQL 1.1, linking between interfaces

27 May 2014  B. Kéampgen et al., Linked Data for Financial Data Integration
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HTTP GET/Ajax

SPARQL OLAP LD
templates Interface Browser

Triple Store
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Modeling Linking
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XBRL CSV HTML
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